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As a part of our study of the histological changes associated with the 
hog cholera virus a  description of the findings in the  central nervous 
system  has  been  published  (1).  In  this  description  attention  was 
called to the lesions in the blood vessels.  As the study progressed the 
importance of these blood vessel lesions became more evident and the 
present paper is a summary of our findings in this connection. 
LITERATURE 
Proescher and coworkers  (2, 3) found in some organs an acute endangitls com- 
bined with a  thromboangifis and an end arteritis.  Bel (4)  described  hyperemia 
of capillaries  from which he considers the hemorrhages to be derived but does not 
refer to special  capillary lesions.  Roehrer (5) whose work has been done shnul- 
taneonsly with but independently of our own,  concludes  from the study of the 
lymph nodes and spleen  that the hog cholera  virus primarily affects the walls of 
capillaries  and smaller arteries and that  other lesions  in  these  organs, such  as 
hemorrhages and necrotic foci, are due to these blood vessel changes.  Dide  (6) 
failed to find any characteristic lesions in hog cholera  except in the brain.  These 
lesions were similar to those described by Seifried (1) and by Roehrer (5).  Eber- 
beck (7) made no detailed study of the blood vessel system. 
Material and Methods 
The material for this study is part of that used for the work on the lesions in 
the  central  nervous system.  Thirty  cases  of hog cholera  were  used  of which 
twenty-two were infected by intramuscular injection or by contact and eight were 
* Presented in part at the meeting of the American Veterinary Medical Associa- 
tion in Kansas City, Missouri,  August 25 to 28,  1931; J. Am.  Vet. Med. Assn., 
1932, 3,~, 225. 
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field cases.  The experimentally infected animals were killed with chloroform or 
died 6 to 32  days after  inoculation or contact  infection.  All infected animals 
had  characteristic  temperatures  and  the majority  showed more or less typical 
lesions at autopsy.  A few animals, including most of the  field cases, did  not 
exhibit lesions that were definite enough to establish a diagnosis.  The tissues of 
a number of cases were cultured immediately after autopsy in order to determine 
whether secondarily invading bacteria were present. 
Capillaries  and Precapillaries.--In  practically all of the organs we 
studied these vessels usually show the earliest and most pronounced 
lesions.  However, within  an individual  organ  not all capillaries are 
equally involved.  In some organs, for example the kidneys and skin, 
there is undoubtedly a new formation of capillaries which may be dis- 
tended  with  red  blood  corpuscles  or  may be  empty  and  collapsed. 
This  is especially true in  the lymph nodes.  In  many  cases an enor- 
mous swelling  and faint  staining of  the  capillary wall is conspicuous 
even under low power (Fig. 1).  With higher magnifications the nuclei 
of endothelial  cells appear  markedly  enlarged,  and  because of their 
lack of chromatin they remain pale or practically unstained (Figs. 2, 4). 
Frequently the  endothelial  cells are thrown  off or are  even entirely 
lost.  Various  stains bring  out the pale,  homogeneous, and hyaline- 
like  appearance  of  the  remaining  parts  of  the  blood  vessel  wall. 
The  thin  layers of collagenous or reticular  fibers, which  closely sur- 
round the endothelium, are only partly visible and are undergoing the 
same changes.  The condition is evidently necrotic.  It may be so ad- 
vanced as to change the blood vessel into  a  thickened hyaline tube, 
in which cellular or fibrillar elements are no longer visible, or it may 
lead to a partial or complete occlusion of the capillary lumen (Fig. 3). 
Less frequently there is a  circumscribed proliferation  and tumor-like 
multiplication  of  endothelial  cells,  which  also  show  retrogressive 
changes.  In addition to these lesions, the capillary endothelial  cells 
sometimes show nuclear fragments of various sizes and forms scattered 
around  in  the more or less thickened or occluded eosinophilic blood 
vessel wall  (Fig.  3).  This necrotic process may be restricted  to the 
capillary wall or may extend into the surrounding tissue.  Fat in fine 
droplets can be demonstrated in both capillary walls and perivascular 
necrotic areas.  Thrombosis rarely occurs in the small blood vessels. 
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lesions of the medium sized arteries  do not differ from those of the 
capillaries, they are more striking in appearance and occur less regu- 
larly  (Fig.  4).  Swelling  and  proliferation  of  endothelial  cells  are 
common (Fig. 5), and the cells show the same retrogressive changes as 
do those of the capillaries, either appearing  as cell shadows or show- 
ing various forms of karyorrhexis (Figs. 6, 7).  Both progressive and 
retrogressive changes may be present simultaneously in an individual 
vessel.  The lesions in the intima are almost regularly accompanied 
by changes,  usually less pronounced, in  the other structures  of the 
blood vessel wall (Fig. 7).  The findings indicate that the endothelial 
layer is primarily injured by the virus circulating in the blood stream. 
The lesions of the media and adventitia consist of a  separation and 
distension  of  the  various  elements.  This  is  clearly  shown  by  the 
elastic tissue stain and various silver methods.  The blood vessel wall 
as a  whole is markedly thickened by an edematous condition and a 
multiplication  of  cellular  elements,  particularly  in  the  adventitia. 
Frequently the artery wall is hyalinized and swollen to such an extent 
that the lumen is occluded (Fig. 4).  In many cases the necrotic condi- 
tion is indicated by fragmentation of nuclei and a pronounced eosino- 
philia of the other structures, including elastic tissue fibers and other 
fibrillar elements.  Thrombi in such vessels undergo the same process 
and frequently the necrosis extends into the perivascular tissue. 
Larger arteries are less frequently involved, and the changes in them 
are mainly restricted to the intima.  Occasionally veins also may be 
affected (Fig. 7), and, even more rarely, lymph vessels. 
The vessel lesions just described are found in practically all of the 
cases  studied.  Their occurrence,  character,  and  degree of  severity 
vary, however, in different organs.  In our material they were most 
pronounced in the lymph nodes, spleen, and kidneys, while in the cen- 
tral  nervous  system,  liver,  intestinal  tract,  skin,  and  other  organs 
they were less noticeable.  It is sometimes difficult to correlate the 
gross with the microscopical findings. 
DISCUSSION 
Our study of the vascular system in the various organs reveals the 
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more or less pronounced lesions of the endothelial cells of the capillaries 
and other blood vessels and that it also affects the outer layers of the 
smaller blood vessels and capillaries.  It should be noted that the type 
of these lesions  is not directly dependent upon the duration of the 
disease.  Furthermore, there are no fundamental differences between 
the lesions in pure hog cholera cases and those in cases associated with 
secondarily invading bacteria.  We believe that the magnitude of the 
vascular lesions depends on the virulence of the virus, and somewhat on 
the presence of secondarily  invading bacteria.  In acute cases degener- 
ation of the blood vessel walls is prevalent, while in prolonged cases 
the proliferative character of the endothelial lesions is more evident. 
Study of our material has shown that secondarily invading bacteria, 
such as B. suipestifer,  B. pyocyaneus, and bipolar bacteria, aggravate 
the necrosis of the blood vessel walls and the resulting lesions.  We 
are convinced that the blood vessel lesions constitute a principal fea- 
ture  in  the  histopathology of  hog  cholera and offer a  satisfactory 
explanation for the hemorrhages and loci of necrosis that are character- 
istic of this disease.  The changes resulting from the vascular lesions 
will be described in a succeeding  paper. 
The vascular lesions in hog cholera, from a comparative point of view, 
bear a close resemblance to those in pulmonary blood vessels in human 
influenza, as described by Oberndorfer (8), Le Count (9), and others. 
SUMMARY AND  CONCLUSIONS 
In cases of acute hog cholera the earliest and most pronounced lesions 
occur in the capillaries and smaller arteries.  Larger arteries and veins 
are less frequently involved.  The lesions consist of swelling and pro- 
liferation of endothelial cells together with retrogressive changes in 
them and in the other parts of the blood vessel walls. 
The character and degree of these lesions seem to be dependent upon 
the virulence of the virus and, to some extent, upon the presence of 
secondarily invading bacteria.  We believe that these lesions should 
be considered a principal feature of the histopathology of hog cholera. 
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EXPLANATION OF PLATES 
Prma~  20 
FrG.  1.  Swelling of capillary walls in a lymph node with faintly stained, degen- 
erating endothelial  cells.  Hematoxylin-eosin.  ×315. 
FIG.  2.  Partial  occlusion  of small arteries  in  the  kidney  by  swelling  of  the 
endothelial cells and other structures of their walls.  X400. 
FIG. 3,  a, b, c.  Cross-section through small blood vessel walls showing various 
stages of thickening, hyaUnization, and nuclear fragmentation (semidiagram). 
PLATS 21 
FIC.  4.  Swelling,  necrosis,  and  almost  complete  occlusion  of  small  arteries 
in the spleen with coagulation necrosis in the surrounding  tissue.  X295. 
FIG. 5.  Multiplication of endothelial cells in a medium sized artery of a lymph 
node  with  retrogressive  changes  in  all other  structures  of the  thickened  blood 
vessel wall.  Hematoxylin-eosin.  X300. 
PLATE 22 
FIG. 6.  Destruction of the endothelial cells of a vein and its branch in a lymph 
node with a  marked perivascular necrosis  (karyorrhexis figures  of  various  sizes 
and  shapes).  Hematoxylin-eosin.  X300. 
FIG. 7.  Partial destruction of endothelial cells in a vein of the liver.  Necrotic 
process extending into the surrounding  tissue.  X300. THE JOURNAL OF EXPERIMENTAL MEDICINE VOL.  56  PLATE 20 
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